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In heavy-ion collisions fission can be induced both by
nuclear and electromagnetic interaction. Roughly speaking,
the former mechanism is dominant for collisions where the
minimum distance between the centers of the colliding nu-
clei is smaller than the sum of the nuclear radii. On the other
hand only the latter mechanism plays a role when the mini-
mum distance is larger that the sum of the radii. This case is
often referred to as electromagnetic fission or Coulomb fis-
sion @1–3#.
Fission of 238U projectiles interacting on different nuclear
targets has been recently studied at relativistic energies, be-
tween 120A MeV and 1A GeV @4–7#. According to their
different target dependence, the contributions to the total fis-
sion cross section due respectively to the nuclear and to the
electromagnetic excitation mechanisms can be deduced from
the experimental data. In fact, as a first approximation, the
cross section for the former process scales as A tar
1/3 @6#, while
for the latter as Z tar
2 ~see Sec. IV A!. At 1A GeV, the nuclear
excitation mechanism is dominant on light targets, while on
heavy ones the two contributions are comparable and a value
of about 1.6 b for the Coulomb fission cross sections of
238U on gold target was found @6#. Such a value is in sub-
stantial agreement with the theoretical calculations @8,3#
based on the Weizsacker-Williams equivalent photon
method @9,10#. Since the energy of the virtual photons in-
creases with the bombarding energy, the electromagnetic fis-
sion cross sections become even larger in the ultra-
relativistic regime. For instance for 238U-Au interactions at
160A GeV the Coulomb fission cross section of uranium is
expected to be about 10 b @3#.
The situation is different for nuclei lighter than uranium,
such as Au, Pb, Bi. Here fission occurs at higher exitation
energies @11–19#, so that the fission cross sections for these
nuclei are much smaller compared to uranium. For instance,
at bombarding energies close to 1A GeV, no influence of
fission on the fragmentation of 208Pb projectiles has been
observed @20# and for 197Au the fission cross section is only
5% of the total one @21–23#. Indeed, experiments with the
AGS gold beam have found that at 10.6A GeV the fission
probability of 197Au is at least one order of magnitude
smaller than at 1A GeV @24,25#. As it has been pointed out
@24#, this seems to suggest that as the energy of the projectile
increases, the probability decreases for soft nuclear interac-
tions leading to fission. Moreover, we have to note that a
recent experiment at the SPS @26# studied interactions of
208Pb on emulsion and ‘‘an insignificant number of fission
events was observed.’’ This indicates that the cross section
for Coulomb fission of 208Pb on a light target is still small
even at SPS energies.
In this paper we report an experimental study, carried out
in the frame of the NA50 experiment, where projectile fis-
sion in Pb-Pb interactions at 158A GeV has been observed,
although the experimental conditions were not optimized for
this measurement and the fission cross section is however
small, of the order of few hundreds mb.
The paper is organized as follows. The apparatus is de-
scribed in Sec. II while the experimental results are presented
in Sec. III. To give a first idea of the fission mechanism
~nuclear vs e.m. interaction!, we compute the yield of Cou-lomb fission events expected in our experimental conditions;
this calculation is reported in Sec. IV. Some conclusions are
drawn in Sec. V, where further measurements that could
shed more light on the fission mechanism are also briefly
discussed.
II. THE EXPERIMENTAL APPARATUS
The main aim of the NA50 experiment at CERN SPS is
the study of J/c and c8 suppression as a signal of quark-
gluon plasma formation @27# in Pb-Pb interactions at
158A GeV. A detailed description of the standard NA50
apparatus can be found in Ref. @28#, and references therein.
Here we simply recall that vector mesons are detected via
their m1m2 decay, by measuring the invariant mass of the
muon pair. The 208Pb beam is counted by a quartz hodoscope
and impinges on a segmented lead target ~12 mm thick! @29#
that is followed by a hadron absorber where the beam as well
as the hadrons produced in the interaction are stopped. The
absorber is crossed by the muons that are detected by the
muon spectrometer which is based on an air-core toroidal
magnet equipped with hexagonal multiwire proportional
chambers and scintillator hodoscopes. The spectrometer cov-
ers the pseudorapidity interval 2.8<h<4.0. Since the J/c
and c8 suppression is strongly related to the centrality of the
collision, special care has been taken to measure the impact
parameter b. For this purpose the experiment makes use of
three centrality detectors: an electromagnetic calorimeter
~EC!, that measures the neutral transverse energy in the pseu-
dorapidity region 1.1<h<2.3, a silicon microstrip multiplic-
ity detector ~MD! @30# that covers the interval 1.5<h<3.9,
and a zero-degree calorimeter ~ZDC!, that measures the en-
ergy carried out from the Pb-Pb interaction by the projectile
spectators @31,32#. As it can be seen in Fig. 1, where the
target area is shown, the ZDC is placed on the beam trajec-
tory inside the hadron absorber. To minimize the background
due to particles produced in the collision, its angular accep-
tance (h>6.3) is defined by a copper collimator with conical
aperture.
For the measurements reported here a new detector has
been added to the NA50 apparatus to provide some informa-
tion on the charge of spectator fragments emitted in the de-
cay of the Pb projectile after its interaction in the target. This
measurement has been carried out in parallel to the standard
NA50 data taking, i.e., in experimental conditions that are
optimized for charmonium detection rather than for a frag-
mentation study. This consideration has driven the choice
and the design of the fragment detector, that must have a
small size since the only place available is inside the hadron
absorber, just in front of the ZDC, as shown in Fig. 1. More-
over the detector has to be operated at the high beam inten-
sities used in NA50 (107 Pb ions/sec), implying fast signals
to minimize pile-up effects and high radiation hardness ~sev-
eral Grad!. All these requirements are fulfilled by a quartz
Cerenkov detector whose structure is shown in Fig. 2.
The fragment detector consists of a blade made of SiO2
suprasil, shaped as a truncated pyramid 2 mm thick. The
trajectory of the beam and of the nuclear fragments is or-
thogonal to the pyramid bases ~about 20320 mm2 in area!.
The Cerenkov photons are totally reflected on both bases and
exit through the side faces of the truncated pyramid that form
878 PRC 59M. C. ABREU et al.FIG. 1. Experimental layout: the fragment de-
tector and the standard NA50 detectors in the tar-
get and hadron absorber region are shown.an angle d547° with respect to the beam axis. The light
exiting from one of the four side faces is guided to a photo-
multiplier ~Philips XP 2242, 6 stages! by means of quartz
optical fibres ~Spec-Tran HCG-M-365-U! about 80 cm long.
A simulation of the fragment detector shows that the con-
tribution to the resolution due to photoelectron statistics is
about 2.5% for Pb ions. This has to be regarded as a lower
limit since photon absorption in the quartz blade and in the
fibers was not taken into account. As for the ZDC, the angu-
lar acceptance of the fragment detector is determined by the
collimator that has an angular aperture of 3.3 mrad, corre-
sponding to a 7 mm radius hole on the detector front face.
The simulation shows that inside this central region of the
detector, its response is constant within 1%. The aperture of
the collimator is large enough to ensure the detection of pro-
FIG. 2. Structure of the fragment detector. ~a! Front view ~the
beam enters into the drawing!; ~b! top view. Note that for the sake
of a clear presentation only a sample of the quartz fibers is shown
and the fiber diameter is not in scale with respect to the quartz
blade.jectile spectators, including the fission fragments ~these last
are emitted at angles smaller than 1 mrad with respect to the
beam axis!. Therefore, since the yield of Cerenkov light is
proportional to the squared charge of the particle, the quan-
tity measured by our fragment detector is S(Zi)2, where Zi
is the charge of the ith fragment emitted in the decay of the
projectile.
The signal of the quartz blade photomultiplier ~duration
12 ns! is amplified by a factor of 40, then sent to a linear gate
module and finally integrated by an ADC. The information
provided by the fragment detector, together with those com-
ing from the other detectors of the experiment, are read out
and recorded by the general acquisition system. This last is
enabled by the standard NA50 trigger, which is a mixture of
different signals. In addition to the dimuon trigger, a small
fraction of other trigger signals is in fact recorded for moni-
toring purposes. Among these, the one obtained by discrimi-
nating with a low threshold the zero-degree calorimeter sig-
nal ~downscaled by a large factor! represents a convenient
tool to collect a sample of events including peripheral colli-
sions and uninteracting Pb ions @31#. Therefore only this trig-
ger, selected by software, is used for the present analysis.
III. EXPERIMENTAL RESULTS
When placed on the beam, the fragment detector has
shown a stable behavior ~i.e., the amplitude of the signal due
to Pb ions noninteracting in the target was found to be con-
stant! for about five days; all the data presented here have
been collected during that period of time. Then, a sudden
degradation of the signal has been observed. At the end of
the NA50 run the detector was dismounted and its central
part, corresponding to the beam spot, has been found to be
spoiled. For comparison purposes, it would have been useful
to collect data without the Pb target. Unfortunately, this has
not been possible during the period in which the fragment
detector was in operation.
In Fig. 3~a! is shown the ADC spectrum of the fragment
detector after subtraction of the pedestal and rejection of
pile-up. This has been done exploiting the information of the
beam quartz hodoscope and of the ZDC, according to a pro-
cedure reported in previous papers @28,31#. A first peak, cen-
tred at channel 800, is clearly visible; it corresponds to the
uninteracting beam. Indeed this peak is also populated by
events in which the incoming Pb ions have lost one or more
neutrons, mainly by electromagnetic interactions ~see Sec.
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value that is basically in agreement with the predictions of
the simulation. The number of events in the peak is about
70% of the total sample, as expected for our target thickness
that corresponds to 30% of the nuclear interaction length for
Pb projectiles in a Pb target.
In the same figure, a peak which is centred at channel 50
is also visible. It can be ascribed to rather central collisions
where the excitation energy is high enough to multifragment
the spectator system. The region between these two peaks is
populated by an almost flat continuum, on top of which
stands a third peak at channel 400, i.e., at one half of the Pb
peak. This can be interpreted as a signal of symmetric ~or
quasisymmetric! binary fission. In this case, in fact, a con-
FIG. 3. ~a! Light output ~ADC channels! and ~b! Zeff spectra
measured by the fragment detector. The variable Zeff is defined in
the text.centration of events is expected at S(Zi)252(ZPb/2)2
5(ZPb)2/2. We define the relative yield of fission events as
the ratio n f /n0 between the number of events in the fission
peak and the total number of events in the spectrum ~i.e., the
number of incident Pb ions!. It turns out to be n f /n0
5(1.2660.16)31022, where the error is mainly due to the
uncertainty in the extrapolation of the continuum under the
fission peak, since fits with different functions lead to
slightly different results. To conclude the discussion con-
cerning Fig. 3~a!, we note that our spectrum is remarkably
similar to the one found in an experiment @5# where fission of
uranium projectiles at 1A GeV was observed.
The response of the fragment detector can be expressed in
terms of the effective charge Zeff @5#. Since at constant ve-
locity the yield of Cerenkov light is proportional to Z2, the
square root of the light yield is proportional to the charge of
the fragment. We define the effective charge Zeff as the
square root of the light output ~i.e., of the ADC channel!
normalized in such a way that the value obtained for the
beam is Zeff582. In general the value of Zeff is close to the
charge of the heaviest projectile fragment emitted in the col-
lision. If two ~or more! heavy fragments of similar charge are
produced, Zeff is sensitive to the charge of these fragments.
For symmetric binary fission of lead we have Zeff
5A(822)/2'58. The position of the fission peak is indeed
very close to this value, as it can be seen in Fig. 3~b!, where
the distribution of Zeff is shown. However it is interesting to
note that the fission peak is slightly asymmetric. The tail
towards low values of Zeff indicates that events in which the
sum of the charges of the two fragments is smaller than 82
are present in our sample. This can be due to fission accom-
panied by the emission of light charged particles, as well as
to fission of nuclei lighter than lead ~see Sec. IV B!.
Let us consider the information provided by the multiplic-
ity detector ~MD!. It measures the number of charged had-
rons emitted in nuclear Pb-Pb interactions, but it is also sen-
sitive to d rays produced in the segmented target by the
incoming ions. In very peripheral collisions the number of d
rays is larger than the number of hadrons, so that for these
specific events the MD basically counts the number of d
rays. This number, that is proportional to S(Zi)2, can be
computed for symmetric fission, assuming that in average
fission occurs at about one half of the total target thickness.
In this hypothesis S(Zi)2 is respectively equal to (ZPb)2 and
to 1/2(ZPb)2 in the first and second half of the target and its
mean value is 3/4(ZPb)2. Therefore we expect N (fiss)d
'3/4N (Pb)
d
, where N (fiss)
d and N (Pb)
d are, respectively, the
numbers of d rays due to fission events and to uninteracting
Pb ions. As it can be seen in the contour plot shown in Fig.
4, where the mean multiplicity measured by the different
MD sectors and the effective charge are respectively repre-
sented on the vertical and horizontal axis, the data turn out to
be in substantial agreement with this prediction. In fact,
while for Pb ions (Zeff582) the mean multiplicity is about
10, it is only about 8 for fission events (Zeff558). This
suggests that most of the interactions take place in the target,
since in case of fission occurring upstream or downstream
from the target, a number of d rays, respectively, close to
1/2N (Pb)
d and to N (Pb)
d is expected.
For a better understanding of the different components
880 PRC 59M. C. ABREU et al.that populate the Zeff spectrum, we are led to consider the
information provided by the ZDC. This detector measures
the zero-degree energy EZDC , i.e., the energy emitted in the
very forward direction with respect to the beam. Participant
nucleons undergo one or more N-N collisions and lose a
significant fraction of their energy or are scattered outside
the acceptance of the ZDC. Therefore, they do not contribute
to EZDC , which is determined by the number of spectator
nucleons. These emerge from the reaction almost unper-
turbed, whether as free nucleons or arranged in nuclear frag-
ments, with in average the same energy per nucleon than that
of the beam. Since the number of spectators is strongly re-
lated to the impact parameter b ~small b correspond to small
values of EZDC), the centrality of the collision can be de-
duced by measuring EZDC .
The mean value of the zero-degree energy (^EZDC&) mea-
sured by the ZDC is plotted in Fig. 5 versus Zeff . In view of
discussing this figure, we recall that, as it can be seen in Fig.
3~b!, the fission peak lies in the region 50<Zeff<62, on top
of an almost flat continuum that spans the interval 35<Zeff
<70, between the Pb peak and the one corresponding to
central collisions. Figure 5 shows that outside the fission
region, ^EZDC& increases monotonically with Zeff . This sug-
gests that the continuum is mainly due to nuclear interac-
tions, in which lighter fragments ~smaller values of Zeff) are
more likely emitted when the impact parameter decreases
~smaller values of EZDC). In Fig. 5 is also clearly visible the
deviation from the behavior of the continuum that occurs in
correspondence of fission events, where ^EZDC& shows a
sudden bump. This means that the continuum is due to col-
lisions that are less peripheral than those leading to fission.
For these last events ^EZDC& reaches a value that is very
close to the one of non-interacting Pb ions (^EZDC&
533 TeV, Zeff582). As a first guess, the zero-degree en-
ergies for uninteracting beam and for fission events are ex-
pected to be equal in case of electromagnetic fission. On the
FIG. 4. Contour plot of the number of hits per multiplicity de-
tector sector (y axis! versus Zeff (x axis!.other hand, for fission induced by nuclear collisions, a few
~at least one! of about 200 projectile nucleons undergo N-N
interaction, leading to a value of ^EZDC& that is lower than
the one of uninteracting Pb ions by a few times ~at least!
0.5%. This implies that a precise comparison of the ^EZDC&
values for fission events and uninteracting beam might pro-
vide some information on the fission mechanism. Indeed in
our case such a comparison is rather difficult. This is not due
to the resolution of the ZDC ~about 7%), since we are av-
eraging EZDC over a large number of events, but rather to
systematic effects. In fact we cannot exclude that the re-
sponse of the ZDC is different by, say, 1 or 2 % for 208
nucleons arranged in a single nucleus ~uninteracting Pb ions!
or in two fragments of similar mass number ~fission events!.
Therefore, all that can be said is that fission occurs in ex-
tremely peripheral collisions, compatible with electromag-
netic fission as well as with fission induced by soft nuclear
interactions involving very few participant nucleons.
IV. CALCULATIONS
To shed more light on the fission mechanism, the yield of
Coulomb fission events expected in our experimental condi-
tions is computed in this section and compared to the mea-
sured one. In Sec. IV A are reported the calculations of the
Coulomb-fission cross sections for 208Pb and for lighter Pb
isotopes. These last are produced by e.m. dissociation of the
beam in the thick lead target used in our experiment, as
discussed in Sec. IV B. Both the contributions arising from
fission of 208Pb and of lighter isotopes are taken into account
in Sec. IV C, where the expected yield e.m. fissions is finally
evaluated.
A. Coulomb fission cross sections
When two nuclei A and B collide at a given impact pa-
rameter b larger than the sum of the nuclear radii ~i.e., b
FIG. 5. Mean value of the zero-degree energy (^EZDC&) per bin
of Zeff , plotted as a function of Zeff .
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At high bombarding energy, each nucleus experiences the
strong Lorentz-contracted Coulomb field of the other
nucleus. According to the Weizsacker-Williams ~WW!
method @9#, this can be expressed in terms of the equivalent
virtual photon spectrum nB(v ,b), where v is the energy of
the virtual photon. The interaction with nucleus A of a virtual
photon ~emitted by nucleus B) may lead to its fission and the




2p bdbE nB~v ,b !sAg f~v!dv , ~1!
where sA
g f(v) is the photofission cross section of nucleus A.
The expression of nB(v ,b) can be derived in the frame of
classical electromagnetism @10#. For low and high photon















22vb/g ~v@g/b !, ~3!
where a is the fine structure constant, ZB is the charge num-
ber of nucleus B, and g is the Lorentz factor of nucleus B,
taken in the rest frame of nucleus A. These equations show
that sA
C f increases rapidly with the target nucleus charge
(sA
C f}ZB
2 ) and that at fixed impact parameter, the photon
spectrum behaves as 1/v up to the cutoff energy vcut(b)
5g/b and then quickly vanishes. This implies that sA
C f in-
creases with the bombarding energy, since more energetic
photons are radiated at higher g .
The cross section s208
C f for Coulomb fission of 208Pb on a
Pb target at 158A GeV can be computed according to Eq.
~1!. The input for this calculation is the photofission cross
section of 208Pb, s208
g f : data can be found in literature for
photon energies ranging from the fission threshold (v
528 MeV) up to v51 GeV @15,17#. The calculation is
carried out with the following approximations. We use for
nB(v ,b) the expression ~2! up to the cutoff photon energy
vcut(b), while for v.vcut(b) we put nB(v ,b)50. More-
over, since the maximum photon energy at the SPS is about
2 GeV, the values of s208
g f in the region 1 GeV,v
,2GeV are deduced by extrapolating the data previously
quoted. Different extrapolations lead to similar values of
s208
C f
, of about 380 mb, obtained by using for the minimum
impact parameter of Eq. ~1! the value bmin515 fm @33#.
The same procedure adopted for 208Pb can be used to
compute the e.m. fission cross sections for other nuclei, if the
photofission cross sections are known up to sufficiently high
photon energies. Unfortunately, this is not the case of Pb
isotopes lighter than 208Pb; nevertheless, we can estimate the
e.m. fission cross sections for these nuclei in a different way.
Data can be found in literature concerning the photofission
cross section for 209Bi @15# up to v51 GeV. Thus, we have
computed the Coulomb fission cross section for this nucleus:it turns out to be about 450 mb for a Pb target at SPS en-
ergy, i.e., a value that is very close to the one found for
208Pb. The electro-fission cross sections for 207Pb, 206Pb,
and 204Pb have been measured @16# only for electron ener-
gies between the fission thresholds and 50 MeV. In this en-
ergy interval the cross sections decrease with the isotope
mass and lie in a ‘‘corridor’’ delimited by the cross sections
for 208Pb ~lower bound! and 209Bi ~upper bound!. If we as-
sume that also at higher photon energies the cross sections
for these Pb isotopes still lie in this corridor, we are led to
conclude that the values of the Coulomb fission cross sec-
tions for these isotopes are between the ones for 208Pb and
209Bi, i.e., between 380 and 450 mb.
B. Thick target effects
In view of computing the expected yield of Coulomb fis-
sion events, we have to investigate the effects due to the
thick target used in NA50. The 208Pb beam delivered by the
SPS impinges on a 12 mm natural lead target. Such a thick-
ness corresponds to about 30% of the nuclear interaction
length of Pb projectiles in a Pb target, since the nuclear
Pb-Pb cross section is about 7.5 b, leading to lnuc
>40 mm. However, beside nuclear interaction, the e.m. one
plays also an important role from our point of view, since the
cross section se.m. for electromagnetic dissociation in Pb-Pb
interactions at ultrarelativistic energies turns out to be sig-
nificantly larger than the nuclear one @10#.
The value of se.m. for 208Pb can be evaluated according to
the WW method, by replacing in integral ~1! the photofission
cross section with the photon absorption cross section s208
gt
that is measured up to v5100 GeV @10#. We have com-
puted this integral according to the approximations previ-
ously adopted for the calculations of the Coulomb fission
cross sections and we find se.m.'50 b, a value that, al-
though slightly larger, is in substantial agreement with the
one recently reported in Ref. @34#. Taking into account both
nuclear and electromagnetic interaction, we obtain a value of
the total ~nuclear 1 e.m.! 208Pb-Pb cross section of about 60
b, corresponding to a total mean free path l t55 mm for the
208Pb projectiles in a Pb target. Such a value is smaller than
the thickness of the NA50 target, so that the probability of
finding a 208Pb projectile at a given depth x in the target
quickly decreases with x.
At low photon energy ~say v,40 MeV) the excitation of
the giant dipole resonance ~GDR! and its subsequent decay,
leading to the emission of one or more neutrons, accounts for
the largest part of the g-208Pb cross section @35#. This implies
that Pb isotopes lighter than 208Pb are produced along the
target as a consequence of the electromagnetic dissociation
of 208Pb in the neutron channel. Since the neutrons are emit-
ted within the angular acceptance of the ZDC, the energy
measured by this detector is not affected by such a process,
which cannot be identified experimentally. Therefore, as
these isotopes are expected to have Coulomb fission cross
sections similar to the one of 208Pb, they can contribute as
well to the observed Coulomb fission yield.
The isotopic population ~i.e., the probability of finding a
given projectilelike Pb isotope at a depth x in the target! has
been computed analytically, as reported in detail in Ref. @37#.
The input for this calculation is represented by the cross-
882 PRC 59M. C. ABREU et al.sections for e.m. dissociation of lead isotopes in the neutron
channel. These have been computed for 208Pb by folding in
Eq. ~1! the cross sections 208s(g ,1n) for one and
208s(g ,2n) for two neutron emission in g-208Pb interaction,
taken from Ref. @35#. The cross sections that we find for the
processes Pb(208Pb,207Pb1n)X and Pb(208Pb,206Pb12n)X
are, respectively, of about 30 and 5 b, similar to those ex-
pected for 197Au-197Au interactions @36#. Concerning the
e.m. dissociation of 207Pb, in our calculation the cross sec-
tion for the process Pb(207Pb,206Pb1n)X has been assumed
to be equal to the one for Pb(208Pb,207Pb1n)X . This is jus-
tified by the fact that similar values of 207s(g ,1n) and
208s(g ,1n) are reported in literature @35#. The results of the
calculation are summarized in Fig. 6, where are shown the
probabilities 206p(x), 207p(x), and 208p(x) of finding, re-
spectively, a 206Pb, 207Pb, and 208Pb isotope at a depth x in
the target. The probabilities for 207Pb and 206Pb isotopes turn
out to be non-negligible, their maximum values being of the
order of 25 and 12 %, respectively. The sum totp(x) of the
probabilities for these three lead isotopes is also shown in the
same figure.
C. Expected yield of Coulomb fission events
We are now ready to estimate the relative yield of Cou-
lomb fission events ~i.e., the number of fission events per
incident Pb ion, as it was defined in Sec.. III! that we expect
to observe in our experiment. Since, as discussed in Sec.
IV A, the cross sections for Coulomb fission are expected to
be very similar for 206Pb, 207Pb, and 208Pb, the relative




totp~x !/lC fdx , ~4!
where lC f5815 mm is the mean free path of lead isotopes
for Coulomb fission in a Pb target. This last quantity has
been computed by taking for the Coulomb fission cross sec-
FIG. 6. Probability of finding a 206Pb ~diamonds!, 207Pb
~squares! and 208Pb ~circles! as a function of the depth x in the
target. The sum of these probabilities @ totP(x), see text# is also
shown ~triangles!.tion the value sPb
C f5380 mb previously found. The calcula-
tion of integral ~4! gives nC f /n050.931022. This value has
to be corrected for the probability of nuclear reinteraction of
the fission fragments inside the target, that we have esti-
mated to be about 18%. This leads to an expected yield of
fission events per incident Pb ion of about 0.7531022, to be
compared to the observed one that is (1.2660.16)31022.
V. CONCLUSIONS
An exploratory measurement aiming to study the charge
of the projectilelike fragments emitted in Pb-Pb interactions
at 158A GeV was carried out by placing a Cerenkov detec-
tor downstream of the NA50 target. The measurement was
performed in parallel with the standard data taking of the
experiment, which is devoted to the detection of vector me-
sons. Therefore, the experimental conditions were optimized
for this kind of measurements, where high beam intensities
and a thick target are requested, rather than for the study
reported here. Nevertheless an evident fission peak was ob-
served in the ADC spectrum of the fragment detector. The
amount of energy deposited in the NA50 zero-degree calo-
rimeter indicates that fission occurs in extremely peripheral
collisions. In order to clarify the fission mechanism we com-
puted the expected yield of Coulomb fission events in our
experimental conditions; it turns out to be 40% smaller than
the observed one. This difference could be due to the fact
that only the contribution due to 208Pb, 207Pb, and 206Pb
was included in the calculation, while the one arising from
other lead isotopes and heavy nuclei produced in the target
mainly by e.m. interaction was not taken into account. More-
over, fission occurring in materials other than the target
could also play a role. In principle, fission due to very pe-
ripheral nuclear collisions could also account for such a dif-
ference. However, the results of recent high energy experi-
ments with gold and lead beams seem to indicate that the
probability of such a process is small.
We hope that in the near future it will be possible to
clarify the situation by using a thin lead target to avoid con-
tribution due to fission of nuclei different from 208Pb. More-
over, as the dependence on the target nucleus and on the
bombarding energy are expected to be different for fission
induced by nuclear and electromagnetic interaction, mea-
surements on lighter target nuclei and at incident energies
smaller that 158A GeV, but still in the ultrarelativistic re-
gime, could be useful to identify the fission mechanism. Last
but not least, data concerning fission of lead on different
target nuclei at bombarding energies close to 1A GeV
should be useful to understand the evolution of the fission
process as a function of the incident energy.
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